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start a broader or more general study of the check valve
and associated valve and pipe dynamics at large.

Again, this seems to be the catalyst event to
take this on since we have been unable to get it going
before this time.

I believe our first speaker is . Richard
Dudley. Mr. Dudley?

MR. REED: Jesse, I would like to make a comment.,
It's my recollection that San Onofre is, very early, the
second commercial reactor, utility reactor, Monroe being
the first, San Onofre being the second. And it's very much
a one-of-a-kind design that =-=- never was the safety
injection or feed systems done subsequently that same way.
I would like to have some indication, based on what you
just said, how that relates to whether we have a generic
issue or whether we have a one-of-a-kind issue.

MR. EBERSOLE: Well, I believe it's true that
today if you look at check valves at large you'll find some
that are simple, old-type flapper-type valves that crank
into their hardened seats with great qusto and have the
potential of carrying the parts backwards into the backup
valves, thus causing them to cascade into failure. We have
others that have hydraulic piston cylinder arrangements to
gradually let the thing come down on its seat, consistent

with the admission of high-pressure fluids to the back end.
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So there's little, if any, real standardization or common
design at present in the industry and I think we need to
look at that.

MR. SIESS: 1Is it good or bad that they are not
standard?

MR. EBERSOLE: Oh, I think it's bad that we
don't have a common standard for design of these things.

MR. SIESS: 1If we had them all standard then
they'd all be failing at once.

MR. EBERSOLE: That's always the perennial
argument.

MR. SIESS: I wonder where we should be going.

MR. EBERSOLE: If we have one bad accident it
colors the whole industry.

MR. SIESS: Especially if all the plants are
alike.

MR. EBERSOLE: I don't know how to put that to
rest. Well, go ahead.

Well, in this this case, before we get started,
had there ever been a study of check valve dynamics at this
plant?

MR. DUDLEY: I am not aware of one.

My name is Dick Dudley, I'm the project manager
for San Onofre Unit 1. I have had that responsibility

since July 11, 1975.
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MR, MICHELSON: Can you move the microphone a
little closer to your mouth? 1It's not going over tc)> well,
Maybe I better hold it.

MR, MICHELSON: 1It's now getting better.

MR. DUDLEY: What I would like to talk about
today is a brief rehash of certain licensing activities
that have taken place and are currently taking place at San
Onofre Unit 1, in order that the committee gets a better
idea of activities at the site in addition to the
activities that are ongoing now with relationship to the
water hammer and the resolution of those concerns.,

(Slide)

San Onofre Unit 1 was shut down on February 27,
1982, for a steam generator inspection. I apologize for
the error in the slide, but the steam generator inspection
was the primary reason for shutting the plant down. During
that shutdown, during the SEP review, concerns were raised
regarding the ability of t¥. plant to meet its original
seismic design basis of 0.5 G.

Because of those concerns the utility at that
point committed to upgrade the point to a .67 G level,
which is consistent with the seismic design of San Onofre
Units 2 and 3 also located on the site, The G level is the
same bu’ the response factors are somewhat different.

The NRC, on August 11, issued a confirmatory
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order which confirmed the Licensee's commitments and
precluded restart of the plant until the seismic concerns
were resolved. During this period of time, restart of the
plant was somewhat uncertain. Because of that, the utility
deferred quite a bit of licensing work that was -- would
have been done on Unit 1, except for =-- they did proceed
with the SEP review activities,

Because of deferri,n this work, a backloqg of
licensing actions began to accumulate, or certainly if
there was a backlog it wasn't reduced.

December 12, 1983, the utility submitted a
return-to-serv:<e plan for San Onofre Unit 1, and this plan
included the seismic upgrading of safety-related structures:
electrical systems and plant equipment tha* was needed to
achieve hot shutdown.

In addition to this, the Licensee proposed an
integrated living schedule methodology that would allow the
utility greater flexibility in implementing many of the
capital projects that would be ultimately coming out of the
backlog of licenzing actions that had accumulated,

In November of 1984, the NRC allowed the
facility to restart after they completed the seismic upgrades
that are shown here.

(Slide.)

The systematic evaluation program was still
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ongoing and the draft integrated plant safety assessment
report was issued in April 1985. Briefings were provided
to the ACRS on the staff's SEP work on June 19, 1985 to the
subcommittee; on August 9 to the full committee, On Aucust
13 the ACRS issued a letter which supported the Staff's SEP
conclusions.

The utility had originally planned to operate
Unit 1 from November 1984 until November 30, 1985, when
they planned to shut down the plant and proceed in
accordance with the integrated living schedule to complete
a significant number of plant modifications. This would
include completion of the seismic modifications to the
plant for the remainder of the systems necessary to
mitigate accidents and to achieve the cold shutdown. This
would include completion of the equipment qualification
program.

We had issued an exemption to the utility that
allowed them to operate until November 30, with 70-some
pieces of equipment that did not fully meet the EQ
guidelines. Those will all be replaced during the outaqge.

The Licensee also is completing fire protection
modifications. This would include the installation of a
dedicated shutdown system for fires in certain arezs. The
dedicated shutdown system will have its own diesel. This

will be a nonsafety-related diesel.
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Licensee also intends to install a third
auxiliary feedwater pump, and for the next operating cycle
this auxiliary feedwater pump will be powered by the
nonsafety-related diesel from the dedicated shutdown system.
The licensee's plans then are to upgrade this third
auxiliary feedwater pump to a third train of auxiliary
feedwater in the next refueling outage. However, on
November 21, 1985, the water hammer event occurred. Due to
the significance of the event, the NRC accident
investigation team was dispatched to the site.

The Licensee then chose to beqgin their refueling
outage, which was scheduled for November 30, They entered
that outage nine days early.

MR. REED: Could you just clarify that dedicated
shutdown system? What do you mean by a "dedicated shutdown
system®"? Does that have to do with decay heat removal or
does it have to do with something else?

MR. DUDLEY: Yes. It would allow the Licensee,
for example, in the event of a fire in the control room, it
would allow the Licensee to open certain breakers and take
control of the plant from this remote system and allow them
to go all the way to cold shutdown condition.

MR. REED: That's something that has been in the
cards for five years or so?

MR. DUDLEY: Yes, it is. I just wanted the

ACE-FEDERAL REPORTERS, INC.
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committee to know the licensing status on the
implementation of some of these items.

MR. EBERSOLE: Really that's too broad a term
for it. 1It's really an auxiliary control system; alternate
control system. It's no alternate power, just an alternate
control for the loss of control to the control room.

MR. MICHELSON: This is just an Appendix R
modificatirn?

MR. DUDLEY: Yes, it is. These are all t*he
remarks that I have prepared. If you have any questions
I1'd be glad to go over them. Okay.

(Slide.)

MR. MARTIN: What follows is the report of the
accident investigation team for the San Onofre event.

(Slide.)

The team was composed of myself, Thomas T.
Martin from Region 1; Matt Chiramal, who is in the back =--
would you raise your hand? B8ill Kennedy, Wayne Lanning, Al
Serkiz, and Steve Showe who is not here today.

(Slide.)

One of the things we found early on in the
investigation was we needed to understand the plant,
because of its unique design. 1It's operated by Southern
California Edison, located south of Los Angeles near San

Clemente, Westinghouse three-loop PWRs. It was licensed in
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1967. 1It's a spherical containment with concrete enclosure
building, has electric main feedwater pumps that also
function as safety injection pumps.

(Slide.)

Quick overview. Here's the containment, the
turbine -- this flash evaporator feedwater heating will
play a role in the event. There are heaters on both sides.
The auxiliary transformer, which is =- acts like a startup
transformer, will play a role. Unit 2 and Unit 3 are back
over here. The circ water pumps are back down here and the
Pacific Ocean is there, Diesels are here, the control room
is in this area. The thing called the feedwater mezzanine
is underneath this area, and this is where we'll actually
have the major steam leak develop.

MR. EBERSOLE: With the feedwater pumps acting
as safety injection, would you clarify how they handle the
fluids to get borated water into it?

MR. MARTIN: Actually pump trips, valve shifts.
It then takes a suction from a thing called a safety
injection pump, which is like a booster pump, comes right
out of the RWST, into the safety injection pump, into the
feedwater pump and then the reactor coolant loops.

The feedwator pump is a booster pump. [ forget
what the shutoff head is. 1It's basically an intermediate

head system.
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MR. EBERSOLE: And then it takes auxiliary
suction then from the borated water source which is also
pumped? °*

MR. MARTIN: Yes, sir.

MR. EBERSOLE: Thank you.

(Slide.)

It also has one turbine and one electric
auxiliary feedwater pump. Dick Dudley spoke about a second
electric pump that will be installed. It was one immediate
and one delayed-access off-site power source, We'll talk
about that in a second.

It has diesels that do start but do not
automatically load on loss of powe- only. It takes a
safety injection in conjunction with a loss of power for
them to automatically load.

MR. EBERSOLE: May I ask on that particular,
that third bullet, where was the automatic loading denied?
It would have appeared, had it been present, that some of
these things wouldn't have happened?

MR. MARTIN: I can't answer that. Dick, can you?

MR. DUDLEY: No. The diesel was installed in
1976. I can't really say what occurred during that review.

MR. EBERSOLE: Perhaps it couldn't carry the
load. I don't know. We'll see.

MR. MARTIN: They have some new diesels there.

ACE-FEDERAL REPORTERS, INC.
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They are capable carrying the safety-related loads on the
buses, but the buses have other than safety-related loads
on them, and we'll show that when we go through this little
educational slide.

The first one here is the condensate system.

You have four condensate pumps with discharge check valves.
These are made by the same manufacturers as the ones that
failed. And then a common header. Nothing prevents the
flow from coming like this, basically it has a common
header.

Here the flash evaporators =-- this is the one
that's going to fail and the condensate train goes up and
meets the main feed system.

Here's the alternate suction from the safety
injection pump feeding into the pump. These are
hydraulic-operated valves here. Basically this is what
shifts around, and you start having boric acid =-- borate
water going to the reactor coolant loops during the safety
injection. The first point, feedwater feeders, these are
the high pressure ones, up around 1300 pounds. The system
back behind here in the condensate system is a 3160-pound
system. Two pumps, again. Nothing to prevent flow back
through here except these check valves. These check valves
are going to become important. These check valves are

going to fail and all of these check valves are going to

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage ROO- 136-6646




25726.0
BRT

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

14

fail up here,

There's a common header, then a feed to each
steam generator, feed control valve, a bypass control valve
for low flow, check valves -- these are, like 10-inch.

This is a four-inch check valve then into the steam
generator.

The AFW comes in ahead of these check valves
just before it enters into containment, so these need to
seat to make sure the AFW goes to the steam generators.

This valve and this valve, the disc will be
completely disconnected from its hinge arm. This valve
here will be loose and actually will stick when it tries to
shut.

These valves, which are the four-inch, seem to
seal fine, although the B one receives the major water
hammer damage and its bonnet is the one that is lifted and
you have the major steam water leak.

(Slide.)

MR. MICHELSON: Excuse me, before you leave that
slide, there was something in the report that referred to
the fact that on the B line the valves were throttled to 50
percent? Or they were each 50 percent flow or something?

MR. MARTIN: That's the AFW system, sir.

There's a single control valve that feeds this. To make

sure that they have the redundancy, there are two 50

ACE-FEDERAL REPORTERS, INC.
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. 1 percent valves which feed this, one from each one of the

2 AFW trains.

3 MR. MICHELSON: On the 50 percent valves were

4 they set to throttle at 50 percent?

5 MR. MARTIN: They were set to control 50 percent
6 flow, so together they deliver the 100 percent.

7 MR. MICHELSON: They were the same size as the

8 others but just throttled back?

9 MR. MARTIN: Yes, sir.

10 MR. REED: The penetrations through containment,
1l are you going to show those? 1T guess if you talk about
12 | containment penetrations, the rules for this class would be

. 13 | probably one check valve outside containment and one inside

14 % containment; is that correct?

15 E MR, MARTIN: No. I don't believe that's correct.
16 i This is not considered -- this is a closed system,

17 é basically in accordance with Appendix 7.

18 | MR. REED: A closed system?

19 MR. MARTIN: Yes., It goes right to the steam
20 generator --
21 MR. MICHELSON: They aren't using the qgood rules

22 at all.

23 MR. REED: Are there more check valves between
24 that point and the steam generator?
25 MR. MARTIN: No, sir.

ACE-FEDERAL REPORTERS, INC.
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MR. REED: None inside containment?

MR. MARTIN: No, sir. This is the main steam
system. Now there's a common fgenerator for all steam
generators to feed, therefore a problem in any one is
communicated to all three. The feed lines feed three, and
then here's the steam lines coming out. These manual
valves, and they are manual, not motor-operated isolation
valves -- the operator has to go down and put a ring on the
valve to shut it, This is how they stop the cooldown that
might result from leakages down that way or from problems
with the turbine stop valves or governor valves,

MR. EBERSOLE: Let me ask, in a shutdown mode
where you are going to go to evaporator coolant to the
steam generators, this says it must be able to do that at
virtually atmospheric pressure because you have a potential
for opening all steam generators to atmosphere,

MR. MARTIN: Yes, sir.

MR. EBERSOLE: 1Is the emergency cooling mode
using the steam generators hypothetically done at very low
secondary pressures?

MR. MARTIN: Whether it's designed to do that I
can't answer. Dick, can you answer that?

MR. DUDLEY: No

MR. MARTIN: We have a presentation by the

Licensee afterwards, He can probably answer,

ACE-FEDERAL REPORTERS, INC.
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MR. EBERSOLE: 1It's a neat trick to do it
without overcooling.

MR. MARTIN: True. They reduce the flow to the
steam generators to the lower rate they use, 25 --

MR. EBERSOLE: Do they lower the water level?

MR. MARTIN: They let it go all the way off
scale low; basically they protected the primary to the
secondary.

MR. MICHELSON: Do you know if the Licensee ever
did a three steam generator blowdown analysis upon the
effect of primary reactivity, et cetera?

MR. MARTIN: I know there was analysis performed
for main steam line and feedline breaks. Since the design
hasn't changed in that respect it would have to have
assumed all three blew down,

MR. MICHELSON: So this is a three steam
generator blowdown case,

MR. MARTIN: That's correct. I know the
analysis has been done. 1 don't know the details of it.

MR. EBERSOLE: I would suspect, then, the
containment would have to tolerate, of course, secondary
blowdown into the containment, the contents of all steam
generators.

MR. MARTIN: I know in designing the AFW, that

was one of the things they looked at.
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MR. EBERSOLE: So we still have to backtrack
into history a little bit to see. Thank you.

MR. MARTIN: Yes, sir?

MR. REED: Follow that steam line out and you
come down to the first valve which you said they had to
crank closed?

MR. MARTIN: Yes, sir.

MR. REED: 1Is that a stop check valve or just a
manual stop valve?

MR. MARTIN: 1It's my understanding it's just a
manual stop valve. I don't know the full details of the
valve internals, but I understand it's just a manual valve,

MR. EBERSOLE: This is the one that's
air-operated?

MR. MARTIN: No. This one is basically a very
large hand wheel with the ability --

MR. EBERSOLE: You have to take a wrench up to
it too big for a man to use and have a drive motor to do it;
is that correct?

MR. MARTIN: It doesn't have a drive motor on it,
You use an air-operated wrench, but a man could do it if
you put a couple of men on it., It's much easier, thouqgh,
to put an air wrerch on it.

MR. REED: I have to ask this question at this

time: Was California a power-boiler-code state at the time
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. 1 this plant was built?
2 MR. MARTIN: T can't answer that., Ken, can you
3 answer that?
4 MR. BASKIN: Yes, it was.
5 MR. MARTIN: That's Ken Baskins, the Licensee,
6 MR. EBERSOLE: How does a man go up to the valve
7 if the hypothetical break is at the valve proper?
8 MR. MARTIN: Very difficult. You'll find in
9 this particular event when it lets go behind him he
10 evacuates the area very quickly.
11 MR. EBERSOLE: Well, I guess we'd have some very
12 | interesting root observations to make about this design
‘ 13 | before we get done.
14 i (Slide.)
15 ﬁ MR. MARTIN: This is the electrical system and
16 H it will play a role in it, There are two diesel generators
17 ﬂ feeding their safety-related buses. But you'll notice that
18 there are other things on here: some station service
19 transformers, some lighting transformers; normally in
20 normal operation the startup transformer they call the
21 auxiliary transformer C feeds the two safety-related buses,
22 And it gets its power from the switchyard.
23 The diesels sit here, they are not operating.
24 The generator feeds out through a motor-operated
25 disconnect to a common bus here which then feeds out to the
®
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switchyard and also feeds auxiliary power back to the two
nonsafety-related buses, which have the reactor coolant
pumps, circ water pumps and things like that on it.

MR. EBERSOLE: So the safety-related power
source is in fact from the switchyard, not necessarily from
the output of the turbine generator?

MR. MARTIN: That's correct. And the switchyard
is considered the preferred source, even over the diesels.
That's the training that is given the operators.

What we'll find is although the normal lineup
with these powered directly off the generator and these
powered directly off the off-site source, in this event
they had an unusual alignment.

They had this bus powered from this bus because
it had a ground on this system here, So the off-gite
source was carrying this safety-related bus, which happens
to carry one of the feedwater pumps, and all the other
three buses were being carried on the output of the
generator. Okay?

MR. MICHELSON: Are the diesel generators
capable of starting the feedwater pumps without first
clearing the board and keeping it clear?

MR. MARTIN: This is a load stripping == but
they are able to run the feedwater pumps off the diesels.

MR. MICHELSON: That's not the answer to my

ACE-FEDERAL REPORTERS, INC.
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question. Can I start the feedwater pump off the diesels
without first stripping the board and keeping it stripped?

MR. MARTIN: Ken, can you answer that?

MR. EBERSOLE: You are talking about the
starting load?

MR. MICHELSON: Starting load off a 3600
horsepower diesel.

MR. MARTIN: My understanding is yes.

MR. MICHELSON: I don't want your understanding.
I want the answer,

MR. MARTIN: If you have a blackout and
everything is dead, the diesels go on and load everything
onto the bus and then they start the loads, so then it is
capable of carrying the start.

MR. MICHELSON: The question is the sequence in
which you start the loads.

MR. MARTIN: There's a sequencer that loads
these things on.

MR. MICHELSON: You have to start the board
again to get them started?

MR. EBERSOLE: What's the size of the diesel
generators?

MR. BASKIN: I'm Ken Baskin., The diesel
generators are about 5-1/2, 6 megawatts; they are rated at

8800 --
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MR. EBERSOLE: Can they take an across-the-line
start of the main feedwater pumps?

MR. BASKIN: Yes.

MR. MICHELSON: Can they take a fully loaded
board? I mean all the other loads can come on and they
come on line and they'll still start it?

MR. RAINSBERRY: Yes.

MR. MARTIN: We have a loss of in-plant AC power.
All the power in-plant is gone, all the power is in the
switchyard. We have an inoperable feed pump check valve
which leads to a rupture of the flash evaporator, this is
because the running field water pump overpressurizes the
opposite header. We then have a loss of feedwater after
the reactor is tripped and the turbine is tripped. We then
have multiple inoperable feedwater check valves, a total of
five, which then allow backblow from all the steam
generators so all steam generators are losing inventory
through the feedwater and condensate system back through
the rupture and the isolation flash evaporator.

The water hammer then occurs in the B feedline,
causing the piping, piping supports and component damage.
We have a damaged feedwater check valves that develops a
significant steam water leak. This is in the area of the
main steam isolation valve, that the man was shutting.

We have a plant that is then shut down and

ACE-FEDERAL REPORTERS, INC.
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. 1 cooled down safely by the operators,
2 (Slide.)
3 MR. MICHELSON: The flash evaporator, of course,
4 ruptured. The shell ruptured. How many tubes were
2 actually ruptured in the evaporator?
6 MR. MARTIN: When we completed our investigation
7 we knew of one tube that had ruptured. The tube is about
8 350 pounds. The shell is about 15 pounds.
9 MR. MICHELSON: What size is it?
10 MR. MARTIN: 1It's about an inch.
11 MR. MICHELSON: So that was really preventing
12 the steam generators from blowing down at a much more rapid

. 13 | rate?
14 § MR. MARTIN: That's correct, sir. But if there
15 + had not been sufficient opening there and sufficient
16 : resistance in the line, others would have ruptured,.
17 ﬂ Basically there was nothing to stop the flow there except
18 350-pound piping, and the steam generators were at
19 significantly higher pressures than that.
20 This is the charter of the team: to determine
21 what happened, identify probable causes of what happened
22 and make appropriate findings and conclusions to form a
23 basis for possible follow-up actions.
24 (Slide.)
25 MR. MARTIN: I should point out we were not
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asked to review the design. 1In fact, we were specifically
told not to.

Fact-finding methodnlogy, we conducted
interviews, meetings with the Licensee, we reviewed plant
data, which was extremely limited -- one because of the
loss of electric power most of the recording instruments
are lost. i1he computer that they have that would have
captured data, that was inoperable. The personnel logs we
reviewed, the quarantined equipment we utilized to
basically say, these are the pieces of equipment we think
were involved in the event, Let's not do anything with
them until we develop very systematic approaches to
investigating what went wrong with them. We found that our
initial envelope of quarantine equipment was actually too
small. We had to expand it slightly when we found
additional check valve problems.

MR. MICHELSON: On the question of computer
inoperability, why was it inoperable? Was there a wrong
switch in the wrong position or was the power disconnected?

MR. MARTIN: Due to earlier troubleshooting
activities, trying to find the ground on the safety-related
buses they had turned off loads, turned them back on. One
of the loads they turned off was this computer. When you
turned it back on the disk drives come back up to speed but

you need to push a reset to reestablish the software
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initiation point. That was not done.

MR. MICHELSON: There is no requirement in the
procedures to do this on power interruption?

MR. MARTIN: Not on the procedures they were
following.

MR. MICHELSON: If they had a power interruption
during another kind of accident then I guess you are
assured the computer won't track the accident; is that
correct?

MR. MARTIN: It will track the accident because
the -- if you don't have this complete loss of in=plant
power, then this computer stays on the line and keeps the
data.

MR. MICHELSON: Are you saying there's an
automatic power transfer to an alternate source and if it's
not dead you are okay, but if it's dead too, only then do
you have to reset the computer?

MR. MARTIN: Can you describe the actual lineup
of that? Matt?

MR. CHIRAMAL: I didn't look at the computer.

MR. BASKINS: I don't believe it automatically
transfers.

MR. MICHELSON: So if you lose your power supply
you really have lost it., This says during accidents of

other kinds you are also going to lose the computer needed
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to track it?

MR. MARTIN: Recognize these would only be fed
by one of the safety related buses and this is the first
time -~

MR. MICHELSON: Well, safety-related buses have
been known to lose their power, of course.

MR. MARTIN: Since 1967, in this plant, that's
the == this is the first time.

MR. MICHELSON: That's not the point.

MR. EBERSOLE: Let me ask this question. By and
large, computers are, at least I thought, always to be fed
by inverter sources driven by batteries for the explicit
purpose of riding through the transients that they need to
record. 1Is it that this design simply didn't do that?

MR, MARTIN: That's my understanding.

MR. EBERSOLE: So they go blind in the presence
Of =~

MR. REED: I thought what Jesse said was correct,
Early computers and up until the coming of SPDS, the
computers were 95, 98 percent reliable and not necessarily
supplied by vital power; is that correct?

MR. EBERSOLE: How do you mean? Oh, no, no.
Way back for 25 years the computers have been
inverter-driven by battery sources,

MR. REED: There weren't computers,
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MR. EBERSOLE: I'm talking about transient
recorders and recorders for recording events like this type
of cascade. They always go back to batteries, don't they?

MR. REED: Knowing a lot about the Yankee Rowe
and Haddam design, 1 don't think you would find that kind
of power reliability in that vintage.

MR. EBERSOLE: Does this mean automatically that
the records of the transient are lost?

MR. REED: Data logs and computers in that
vicinity are supposed to be only 98, 99 percent reliable.
If they are gone, you have indicators and other
instrumentation recorders to take care of it,

MR. ETHERINGTON: 25 years isn't very much
different from the time this plant was being designed.

MR. MICHELSON: A lot of people in the recent
past have been upgrading their plant computers so they are
a little more reliable in terms of, at least, power
supplies.

MR. EBERSOLE: 1I'm hearing here that the
transient event are incapable of being supported if they
are associated with a power outage?

MR. MARTIN: 1In this particular case almost all
are lost plus this computer.

MR. EBERSOLE: There's no record of events, no

battery source?
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MR. MARTIN: One of the things the Licensee is
doing is looking at his ability to reconstruct events from
data available. One of the things they are looking at is
this system.

MR. EBERSOLE: How generic is this problem, the
absence of recording data in the event of cascading events
causing a loss of power, except for the batteries?

MR. MARTIN: Because of the uniqueness of this
design I can't answer that.

MR. MEDFORD: This is Mark Medford, licensing
manager for the Licensee., I would like to interject one
thing. I believe that the computer is on our vital bus 4.
We have four vital buses, Three of them have backup power.
nfortunately vital bus 4 at the time of the event did not.

MR. EBERSOLE: Okay.

MR. MEDFORD: One of the design changes which we
are going to implement is to provide a backup source of
power to vital bulls 4.

MR. EBERSOLE: Okay.

MR. MICHELSON: Does that nean that the computer,
then, resets itself after the power =-- the backup power
comes onto the vital bus?

MR. MEDFORD: I'm glad you asksd that. A second
change we are considering, and in fact will implement -- we

haven't designed the change yet == is to alter ' “he software
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alarmed in the control room?

MR. MEDFORD: There's no alarm that would
indicate that.

MR. MICHELSON: Where is the computer relative
to the control room?

MR. MEDFORD: 1In the tech support center
immediately adjacent.

MR. MICHELSON: So you have to walk over there
if you wonder at any time if your computer is on standby
for a transient?

MR. MARTIN: There's one monitor facing into the
control room so you can see it from the control room.

MR. MICHELSON: You can see the fact that the
indicating light is on indicating that it isn't reset? Or
is there even an indicating light?

MR. KENNEDY: There is a CRT that faces the
control room through a window. The shift technical adviser
commented that he knew the machine was not useful because
the screen was displaying a pattern which wasn't indicative
of the normal behavior of the system.

MR. MICHELSON: You are operating along under
normal conditions and you glance over there; is there a
different kind of pattern on it if the computer hasn't been
reset?

MR. KENNEDY: As I understand it, yes. You can
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request specific patterns, specific data to be provided and
it is normally, apparently it indicates that it is
operating, functioning normally.

MR. MICHELSON: 1I'm not sure that has yet
answered my question. It's always nice to know that your
computer is not on-line when you thought it might be -- was
supposed to be on-line, for instance. How do I know that
the computer is not -- not in an operable condition?

MR. KENNEDY: They dia not know that. In fact,
when the trip of the plant occurred the computer had
recovered enough to attempt to go through an immediate trip
report. The immediate trip report produced data that was
approximately 24 hours old and looked very strange. The
power was still up after the trip.

That took some time to sort out, reset the
system and thin it started to provide useful data.

MR. MICHELSON: That was the first clear
indication that the thing had not been reset?

MR. KENNEDY: Yes, sir.

MR. EBERSOLE: Do you happen to know whether the
condition of the blowdown system is commonly not advertised
in the main control room?

MR. MARTIN: I do not know.

MR. EBERSOLE: You don't know. Had this control

room been subjected to one of these human factors analyses?

ACE-FEDERAL REPORTERS, INC.
202-347-3700 Nationwide Coverage ROO-336-6646




25726.0
BRT

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

34

MR. MARTIN: Bill?

MR. KENNEDY: Sir, they have not completed a
control room design review. That's pending and will be
completed.

MR. EBERSOLE: If they did a control room design
review, would they analyze informational outputs which
weren't even in the contrcl room, like this one?

MR. MEDFORD: Yes, we would. And will.

MR. EBERSOLE: Thank you.

MR. MEDFORD: Let me add, in this specific case
another of the design modifications we are incorporating is
to both provide status indication of the blowdown in
control room and to provide automatic isolation of blowdown
on initiation of aux feed.

MR. EBERSOLE: Thank you, thank you., Go ahead.

(Slide.)

MR. MARTIN: At time 2zero, because of a fault
that occurred on the line feeding the 1C bus, at this point
that line is energized because the transformer is energized
feeding the 2C bus, but the braker is open over in 1C. But
that line is still energized., It fails in two places,
causing a differential trip which takes out this auxiliary
transformer which takes out the 2C bus and takes out the
east feedwater pump.

The NS phone rings immediately. This is qoing
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to cause problems. The shift supervisor will answer this,
wondering how the NRC is so perceptive, they just had a
scram and the NRC knows about it. This was probably caused
by the transient. We have not been able to duplicate this;
the feedwater pump check valve fails, the flash evaporator
tube ruptures -- this is the result of the one feedwater
pump that is running overpressurizing the other side, since
this discharge is up around <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>